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(54) ELECTROPHORESIS DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the constitution of a 
driving circuit, to enable a fine pixel constitution, and to easily 
make high definition and full color. 

SOLUTION: A driving circuit 30 supplies the driving voltage, which 
is to be applied to a switching segment 31 ij of an i-th column of 
each row, to a row driving voltage line Sj through a three 
state/switching element 34j of every row and turns on a column 
selection line Ci of an i-th column. As a result, all double pole 
switching elements 32 of the segment 31 ij of the i-th column are 
simultaneously made conductive, the driving voltage is applied to 
the output electrode 12 of each segment 31 ij and a voltage holding 
capacitor 33. Moreover, after the line Ci is turned off, a voltage is 
applied to the electrode 12 from the capacitor 33 until the electric 
charge stored in the capacitor 33 is completely discharged. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is prepared for every coloring unit field of the display-panel section of the monotonous 
configuration with which the dispersion medium and the electrophoresis particle were enclosed, and said 
display-panel section. The electrode for being two or more electric-field impression means to impress desired 
electric field to the coloring unit field concerned, and impressing said electric field, The switching element for a 
drive which impresses the driver voltage inputted to said electrode based on the control signal inputted, Two or 
more electric-field impression means to have the capacitative element by which the electrical potential 
difference impressed to said electrode through said switching element for a drive is impressed to coincidence, 
and is charged, The electrophoresis display which has a control signal input means to choose two or more 
predetermined electric-field impression means of two or more of said electric-field impression means in order, 
and to input said control signal into the selected electric-field impression means concerned, and a driver voltage 
impression means to impress said driver voltage to said two or more selected electric-field impression means. 
[Claim 2] Two or more of said electric-field impression means of each are electrophoresis displays according to 
claim 1 which have further the switching element for discharge which makes the charge further charged by said 
capacitative element based on the discharge control signal inputted discharge, and have further a discharge 
control signal input means chooses two or more predetermined electric-field impression means of two or more 
of said electric-field impression means in order, and input said discharge control signal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrophoresis display which has the highly efficient drive 
circuit which can constitute the screen on which a consistency is high and more high definition, and the display 
screen can maintain in high contrast by using the drive circuit of a easier configuration especially about the 
display which used the electrophoresis particle. 
[0002] 

[Description of the Prior Art] the electrophoresis which displays a desired image using an electrophoresis 
operation — a display — there is a display. This equipment mixes the charged particle of a different color from a 
dispersion medium in the dispersion medium colored the predetermined color, makes an electrophoresis 
operation cause by impressing electric field, changes distribution of a charged particle, and changes the color 
observed from the exterior. Recently, a dispersion medium and an electrophoresis particle are enclosed with a 
microcapsule, it arranges in the shape of a matrix, and depends for this so that it may correspond to each pixel, 
and the electrophoresis display carried out as [ be / color display / possible ] is also proposed a high definition 
display and by arranging two or more microcapsules with which colors differ for every pixel further, and 
controlling these independently. 

[0003] In such a display, although the thing of various configurations is proposed for every pixel as a matrix 
drive display circuit used in order to impress electric field, there is a circuit currently indicated by JP,7- 
175424, A as one of the circuits aiming at improvement and improvement in the speed of contrast. This circuit is 
shown in drawing 7 and a configuration and actuation are explained briefly. In this matrix drive circuit, every 
one switching circuit SC like illustration is prepared for every display pixel. Each switching circuit SC is a 
configuration which controls the output transistors Ql and Q2 by the control transistors Q3 and Q4 allotted to 
the preceding paragraph. 

[0004] Specifically, it is the output transistor Ql and Q2. Subordination connection of the emitter-collector is 
made, on the other hand, an edge is connected to a positive supply, the other end is connected to a negative 
supply, and the meantime has become the output terminal T to the electrode for impressing electric field further. 
This output transistor Ql and Q2 Each base is a capacitor CI and C2. It minds and is the control transistor Q3 
and Q4. It connects. The control transistor Q3 and Q4 An emitter is the control signal input terminal SI for line 
selection, and S2 respectively. It connects and the base is the control signal input terminal CI for train selection, 
and C2. It connects. 

[0005] It sets in the matrix drive circuit of such a configuration, for example, is the control signal input terminal 

51 for line selection. When it is made - (negative) potential and other control signal input terminals are made 
into 0 potential, it is the control transistor Q3. It is turned on and is the output transistor Ql. It is turned on and 
is a capacitor CI. It charges. Consequently, an output terminal T is held at forward potential, control signal 
input terminal SI impression of the control signal of - (negative) - finishing - control transistor Q3 if an 
emitter becomes the 0 same potential as the base - it, simultaneously capacitor CI the charged charge - 
resistance Rl and output transistor Ql a base-emitter - minding — a time constant CI and Rl It begins to 
discharge. Between this charging time value and output transistor Ql It is maintained at an ON state and an 
output terminal T is succeedingly maintained at forward potential. Thus, the control signal SI for line selection, 

52 and the control signal CI for train selection, and C2 By impressing the signal of + (forward) or - (negative) 
suitably, desired electric field can be impressed to the electrophoresis section of a desired pixel. 
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[0006] 

[Problem(s) to be Solved by the Invention] However, in the matrix drive display circuit of a configuration as 
mentioned above, to the switching circuit (this may be henceforth called segment) for every pixel arranged in 
the shape of a matrix, every two selection lines are needed for every line and train, and two capacitors are also 
required for every segment, and there is a problem that a circuit scale is large and it is complicated. In the high 
definition electrophoresis display using a microcapsule which was especially mentioned above, and the 
electrophoresis display in which color display is possible, there is a limitation in the detailed-ization and a 
easier drive circuit is desired in the circuit of a configuration of having constituted one segment at a time more 
minutely, and having mentioned it above. Moreover, in the electrophoresis display, if driver voltage is 
impressed too much to a long duration dispersion medium and a charged particle, a charged particle adheres to 
an electrode surface, there is also a problem of causing deterioration of display quality, such as a fall of contrast, 
and an improvement is desired. 

[0007] Therefore, the purpose of this invention is more simple for the configuration of a drive circuit, and a 
detailed pixel configuration is possible for it by this, consequently it can offer the electrophoresis display which 
can perform highly-minute-izing and full color-ization easily. Moreover, other purposes of this invention 
eliminate the unnecessary electrical-potential-difference impression after electrophoresis is completed, prevent 
the fall of the contrast by this, and are to offer the electrophoresis display which can maintain a quality display. 
[0008] 

[Means for Solving the Problem] Therefore, the display-panel section of the monotonous configuration with 
which, as for the electrophoresis display of this invention, the dispersion medium and the electrophoresis 
particle were enclosed, The electrode for being two or more electric-field impression means for it to be prepared 
for every coloring unit field of said display-panel section, and to impress desired electric field to the coloring 
unit field concerned, and impressing said electric field, The switching element for a drive which impresses the 
driver voltage inputted to said electrode based on the control signal inputted, Two or more electric-field 
impression means to have the capacitative element by which the electrical potential difference impressed to said 
electrode through said switching element for a drive is impressed to coincidence, and is charged, Two or more 
predetermined electric-field impression means of two or more of said electric-field impression means are 
chosen in order, and it has a control signal input means to input said control signal into the selected electric- 
field impression means concerned, and a driver voltage impression means to impress said driver voltage to said 
two or more selected electric-field impression means. 

[0009] Specifically, said two or more electric-field impression means of each have further the switching 
element for discharge which makes the charge further charged by said capacitative element based on the 
discharge control signal inputted discharge. Two or more predetermined electric-field impression means of two 
or more of said electric-field impression means are chosen in order, and it has further a discharge control signal 
input means to input said discharge control signal. 
[0010] 

[Embodiment of the Invention] The gestalt of operation of the 1st of the electrophoresis display of gestalt this 
invention of the 1st operation is explained with reference to drawing 1 - drawing 4 . In the gestalt of this 
operation, using the microcapsule with which the dispersion medium and the electrophoresis particle were 
enclosed, it is full color, and the electrophoresis display which displays a desired image is illustrated and this 
invention is explained. 

[0011] The electrophoresis display of the gestalt of the 1st operation has the display-panel section 10 of a 
configuration as shown in drawing 1 , and the drive circuit 30 of a configuration as shown in drawing 4 . First, 
the display-panel section 10 is explained. Drawing 1 is drawing showing the configuration of the display-panel 
section 10, and a sectional view for (A) to show the structure and (B) are plans to show the array of a 
microcapsule typically. The display-panel section 10 of the electrophoresis display of the gestalt of this 
operation As shown in drawing 1 (A), the inferior-surface-of-tongue substrate 1 1 with which the output 
electrode 12 of a drive circuit was formed, and the top-face substrate 14 with which the whole surface electrode 
13 was formed are arranged so that those electrodes may counter. Further in the meantime It is the configuration 
that three kinds of microcapsules 21, 22, and 23 with which the dispersion medium was colored cyanogen (C), a 
Magenta (M), and yellow (Y) have been respectively arranged in the predetermined array. 
[0012] In addition, the whole surface electrode 13 and top-face substrate 14 side of the display-panel section 10 
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is the screen. Moreover, three kinds of this microcapsule 21 (C), 22 (M), and 23 (Y) shall be arranged on the 
inferior-surface-of-tongue substrate 1 1 in a stripe array with which it is the two-dimensional array tidily 
arranged in a line writing direction and the direction of a train, and the same color is especially connected in the 
direction of a train at a single tier, as shown in drawing 1 (B). 

[0013] First, the configuration of each part concerning the display-panel section 10 is explained. The inferior- 
surface-of-tongue substrate 11 is a substrate which supports the electrophoresis display 10 and which consisted 
of insulating members of arbitration. On this inferior-surface-of-tongue substrate 11, each segment 
corresponding to each microcapsule of the drive circuit mentioned later is formed. And the output electrode 12 
of each segment of a drive circuit is formed in the front face of the inferior-surface-of-tongue substrate 11 so 
that electric field can be impressed to the microcapsule arranged on the inferior-surface-of-tongue substrate 11. 
[0014] An output electrode 12 is a division electrode formed to each microcapsule arranged as shown in 
drawing 1 (B) so that desired electric field could be impressed respectively independently. In addition, a 
function is explained to a detail at an output electrode 12 in the case of explanation of the drive circuit 30. 
[0015] The pigment particle charged in the dispersion medium colored a predetermined color which was 
respectively mentioned above is mixed and distributed, and microcapsules 21, 22, and 23 are held into a 
microcapsule. In the gestalt of this operation, the display-panel section 10 shall reproduce a color by subtractive 
color mixture. Therefore, as each dispersion medium was mentioned above, an electrification pigment particle 
is respectively dyed three kinds, cyanogen (C), a Magenta (M), and yellow (Y), by white again. 
[0016] The configuration of three kinds of each of that microcapsule is shown in drawing 2 . Drawing 2 (A) is 
drawing showing the microcapsule 21 of cyanogen (C), and shows the condition that the white-pigments 
particle 27 is distributing in the dispersion medium 24 dyed with cyanogen. Drawing 2 (B) is drawing showing 
the microcapsule 22 of a Magenta (M), and shows the condition that the white-pigments particle 27 is 
distributing in the dispersion medium 25 dyed with the Magenta. Moreover, drawing 2 (C) is drawing showing 
the microcapsule 23 of yellow (Y), and shows the condition that the white-pigments particle 27 is distributing in 
the dispersion medium 25 dyed with yellow. 

[0017] About the condition when impressing electric field through an output electrode 12 to such microcapsules 
of each by the drive circuit 30 mentioned later, the microcapsule 21 of cyanogen is made into an example and 
explained with reference to drawing 3 . Supposing electric field E are now impressed in the direction as the 
white-pigments particle 27 charged in negative and shown in drawing 3 (A) to a microcapsule 21, the white- 
pigments particle 27 charged in negative migrates to the down side, and is concentrated and distributed over a 
base. Consequently, when it sees from this microcapsule 21, the color of the dispersion medium 24 dyed with 
cyanogen, i.e., cyanogen, is observed. On the other hand, if the electric field E of a direction as shown in 
drawing 3 (B) are impressed to this microcapsule 21, white will be observed, when the white-pigments particle 
27 will migrate to the up side, it will be intensively distributed over a top face and this microcapsule 21 is seen 
from a top. 

[0018] Such a microcapsule is arranged on each output electrode 12 of the drive circuit which was formed on 
the inferior-surface-of-tongue substrate 1 1 and which is mentioned later, as shown in drawing 1 , and a 
microcapsule layer is formed. In addition, each microcapsule is fixed by the cementitious material 15 between 
an output electrode 12 and the whole surface electrode 13 at this time. 

[0019] Moreover, in the electrophoresis display 10, as shown in drawing 1 (A) and (B), the microcapsules 21, 
22, and 23 of each color of such cyanogen (C), a Magenta (M), and yellow (Y) It arranges so that it may rank 
with a line writing direction repeatedly in order, and it controls by regarding it as that by which the 1 -pixel 
display 20 is constituted from three continuous microcapsules 21, 22, and 23 per three kinds of microcapsules 
each. Thereby, the display of per each pixel and full color ** is attained. 

[0020] The whole surface electrode 13 is an electrode formed on the top-face substrate 14, as the layer of a 
microcapsule is pinched and being countered with the output electrode 12 of a drive circuit. In the gestalt of this 
operation, the whole surface electrode 13 is a transparent electrode formed so that it might be whole surface 
same potential, it might more specifically be 0 potential and the microcapsule arranged two-dimensional as 
shown in drawing 1 (B) might be covered. 

[0021] The top-face substrate 14 is a substrate by the side of the screen of the electrophoresis display 10. The 
top-face substrate 14 can observe the condition of a microcapsule, i.e., the condition of the color display of the 
pattern of the request by the microcapsule, when it is formed by the transparence member with the whole 
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surface electrode 13 and the electrophoresis display 10 is seen by this from the top-face substrate 14 side which 
is the screen. 

[0022] Next, the drive circuit 30 which drives the display-panel section 10 of such a configuration is explained. 
Drawing 4 is the circuit diagram showing the configuration of the principal part concerning this invention of the 
drive circuit 30. switching segment 31ij (i=l-3xl --) in which the drive circuit 30 is established corresponding to 
each microcapsule It has 3 State switching element 34j <j=l-J) in which j= 1 - J:I are prepared in the number of 
longitudinal direction pixels, and J is prepared for every number of lengthwise direction pixels, and line. 
Furthermore, 3 State switching element 34j + driver voltage Rhine LI which supplies the driver voltage of + 
(forward) or - (negative) And - driver voltage Rhine L2 and train selection Rhine Ci (i=l-I), It is the 
configuration that line driver voltage Rhine Sj (j=l-J) was connected like illustration. 
[0023] Switching segment 31ij is a switching circuit which is corresponded and prepared for every 
microcapsule of the display-panel section 10, and impresses desired electric field to each microcapsule, as 
mentioned above. Therefore, switching segment 31ij is prepared in Ixnumber of pixels 3 classification by color, 
and the direction of a train (lengthwise direction) pixel several J parts at a line writing direction (longitudinal 
direction), each — switching segment 31ij has the bipolar switching element 32, the electrical-potential- 
difference maintenance capacitor 33, and an output electrode 12. In addition, in case the configuration section 
inside switching segment 31ij is directed henceforth, the publication of the index ij for identifying the location 
of switching segment 31ij is omitted. 

[0024] The bipolar switching element 32 is line driver voltage Rhine Sj. It is a component for choosing whether 
the driver voltage currently impressed is impressed to the electrical-potential-difference maintenance capacitor 
33, and is train selection Rhine Ci. It is switched. That is, the i-th train is chosen and it is train selection Rhine 
Ci. When turned ON, it is line driver voltage Rhine Sj. One terminal of the electrical-potential-difference 
maintenance capacitor 33 will be in switch-on, and it is line driver voltage Rhine Sj then. The electrical 
potential difference currently impressed is impressed to an output electrode 12 and the electrical-potential- 
difference maintenance capacitor 33. 

[0025] The electrical-potential-difference maintenance capacitor 33 is train selection Rhine Ci, as mentioned 
above. It is chosen and is line driver voltage Rhine Sj. And the electrical potential difference to the switching 
segment 31ij impressed through the bipolar switching element 32 is held. In addition, the charging time of the 
electrical-potential-difference maintenance capacitor 33 is hundreds ofmicrosec - number msec extent. 
[0026] To the microcapsule installed to switching segment 31ij, an output electrode 12 is an electrode for 
actually impressing electric field, as mentioned above, it counters the top face of the inferior-surface-of-tongue 
substrate 1 1 of the display-panel section 10 with the whole surface electrode 13, and it is formed so that a 
microcapsule may be contacted. 

[0027] 3 State switching element 34j It is prepared for every line and is the line sequence selection Rhine Ci. It 
is the component which outputs the driver voltage impressed to switching segment 31ij of the train chosen. 3 
State switching element 34j is + driver voltage Rhine LI. And - driver voltage Rhine L2 Driver voltage is 
gained, and it is based on the signal of a display image, and is line driver voltage Rhine Sj. It changes into the 
condition of either + potential, - potential or a hi-z state. 

[0028] In the drive circuit 30 of such a configuration, the sequential-selection method (train scanning method) 
for every train performs a display control. That is, 3 State switching element which was able to prepare driver 
voltage to impress to segment 31 lj of each line of eye one train for every line first is minded, and it is line 
driver voltage Rhine Sj of each line. It supplies. Then, train selection Rhine CI of eye one train By turning on, 
coincidence is made to flow through all the bipolar switching elements 32 of the train, and driver voltage is 
impressed to the output electrode 12 and the electrical-potential-difference maintenance capacitor 33 of each 
switching segment 31 lj. Thereby, it is line driver voltage Rhine Sj respectively to the microcapsule which 
corresponds from the output electrode 12 of each switching segment 31 lj of eye one train. The predetermined 
electric field based on potential are impressed. 

[0029] And when predetermined [ which charge of the specified quantity to the electrical-potential-difference 
maintenance capacitor 33 ends ] carries out time amount progress, it is train selection Rhine CI. It turns off. 
thereby, the switch-on of the bipolar switching element 32 cancels - having ~ train selection Rhine CI from - 
although impression of an electrical potential difference to an output electrode 12 is no longer performed, since 
discharge of the charge with which the electrical-potential-difference maintenance capacitor 33 was charged is 
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started — train selection Rhine CI The electrical potential difference of having been impressed and like-pole 
nature continues being impressed to an output electrode 12. Impression of an electrical potential difference to 
the output electrode 12 from this electrical-potential-difference maintenance capacitor 33 is performed until all 
the charges charged by the electrical-potential-difference maintenance capacitor 33 discharge. 
[0030] 3 State switching element for every line is minded for driver voltage to impress to segment 312j of each 
line of eye two trains, when the drive to switching segment 31 lj of eye one train is completed next, and it is line 
driver voltage Rhine Sj of each line. It supplies and is train selection Rhine C2 of eye two trains. It turns on. 
Consequently, all the bipolar switching elements 32 of switching segment 312j of eye two trains flow in 
coincidence, and driver voltage is impressed to the output electrode 12 and the electrical-potential-difference 
maintenance capacitor 33 of each switching segment 312j. And after predetermined time amount progress and 
train selection Rhine C2 If turned off, impression of an electrical potential difference to an output electrode 12 
will be performed from the electrical-potential-difference maintenance capacitor 33 until all the charges charged 
by the electrical-potential-difference maintenance capacitor 33 discharge henceforth. 
[0031] It is 3 State switching element 34j for every line similarly hereafter about driver voltage to impress to 
switching segment 31ij of each line of eye i train. It minds and is line driver voltage Rhine Sj of each line. It 
supplies and is train selection Rhine Ci of eye i train. It turns on. consequently, all the bipolar switching 
elements 32 of switching segment 31ij of eye i train flow in coincidence ~ having - each - driver voltage is 
impressed by the output electrode 12 and the electrical -potential-difference maintenance capacitor 33 of 
switching segment 3 lij having — train selection Rhine Ci Impression of an electrical potential difference is 
performed from the electrical-potential-difference maintenance capacitor 33 to an output electrode 12 until all 
the charges with which after OFF is charged by the electrical-potential-difference maintenance capacitor 33 
discharge. Thus, if driver voltage is impressed for every train to all switching segment 31ij(s) of a 3x1 train, 
renewal of the display image of one screen will be completed. 

[0032] Next, the manufacture approach of the display-panel section 10 of the electrophoresis display of the 
gestalt this implementation of a configuration which was mentioned above is explained. First, three kinds of 
dispersion liquid are created using the dispersion medium and white-pigments particle of three colors of 
cyanogen, a Magenta, and yellow. Next, three kinds of microcapsules which connote these three kinds of 
dispersion liquid, respectively are created. Next, it screens and the path of the created microcapsule is arranged 
by the approach of arbitration, such as a specific gravity separation method. 

[0033] Next, in the array as showed three kinds of microcapsules to which these paths were equal to drawing 1 
(B), it arranges in order on each division electrode of the output electrode 12 of the drive circuit formed on the 
inferior-surface-of-tongue substrate 11 so that there may be no clearance. Arrangement of this microcapsule is 
performed by beginning to shoot at a time on the division electrode of the output electrode 12 of a drive circuit 
from a nozzle for example, with one ink jet method. And when arranging microcapsules 21, 22, and 23 on the 
inferior-surface-of-tongue substrate 11 with which the output electrode 12 of a drive circuit was formed, the 
top-face substrate 14 in which the whole surface electrode 13 was formed is made to rival so that these 
microcapsules 21, 22, and 23 may be inserted. Thereby, the display-panel section 10 of structure as shown in 
drawing 1 can be manufactured. 

[0034] Finally, how to perform a full color display in the electrophoresis display 10 is explained with reference 
to drawing 5 with actuation of such an electrophoresis display 10 of a configuration. As mentioned above, in the 
electrophoresis display 10, the display 20 for 1 pixel is formed with three kinds of three microcapsules which 
have held cyanogen (C), the Magenta (M), and the dispersion medium of three colors of yellow (Y), and 
subtractive color composition of these 3 color performs the full color display for every pixel. 
[0035] For example, as shown in drawing 5 (A), when all the white-pigments particles in three kinds of 
microcapsules are in a screen side, the pixel serves as the White display altogether at the time of a white 
display. Moreover, as shown in drawing 5 (B), when a Magenta and the microcapsule 22 of yellow, and the 
white-pigments particle in 23 are moved to a screen side and the white-pigments particle in micro KAPURU 21 
of cyanogen is in a display screen side, the dot displays the red which is the mixed color of a Magenta and 
yellow. Moreover, as shown in drawing 5 (C), when all the white-pigments particles in three kinds of 
microcapsules are in a non-display screen side, since the dot serves as all mixed color in three primary colors, it 
serves as a black display. 

[0036] it explained above - as - the electrophoresis display of the gestalt of the 1st operation - first - the drive 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



6/2/2005 



JP,2000-035775,A [DETAILED DESCRIPTION] 



Page 6 of 8 



circuit 30 - setting — a line and control line Sj per [ per train ], i.e., line driver voltage Rhine, And train 
selection Rhine Ci each — switching segment 31ij is controlled and circuitry can be sharply simplified as 
compared with the conventional circuit which needed the control line of every two each shown in drawing 7 . 
moreover - each — switching segment 31ij is constituted by one bipolar switching element 32 and one 
electrical-potential-difference maintenance capacitor 33, and has sharply easy composition as compared with 
four transistors as similarly shown in drawing 7 , and the configuration which has two capacitors, therefore, the 
whole circuitry - the former — comparing - very - easy - becoming --****-- each - switching segment 31ij 
can be arranged densely and the drive circuit 30 can be constituted. If it puts in another way, each pixel of the 
display-panel section 10 can also be arranged densely, and the display in which a high definition display is 
possible can be offered. 

[0037] Moreover, in the electrophoresis indicating equipment of the gestalt of the 1st operation, driver voltage 
is impressed upwards in package to switching segment 3 lij for every train, and it is train selection Rhine Ci of 
each train. The time amount turned ON is good only at the time amount which charges the electric al-potential- 
difference maintenance capacitor 33 of switching segment 3 lij of each train. That is, as mentioned above, it is 
good at hundreds ofmicrosec - number msec extent. Consequently, the processing time per screen becomes 
short and the high-speed screen processing of it is attained. Moreover, since electric field required for 
electrophoresis are held by the electrical-potential-difference maintenance capacitor 33 to an output electrode 
12, time amount other than the drive time amount for every train can also prevent the fall of contrast. 
[0038] The gestalt of operation of the 2nd of the electrophoresis display of gestalt this invention of the 2nd 
operation is explained with reference to drawing 6 . As mentioned above, if driver voltage is impressed too 
much to a long duration microcapsule in an electrophoresis display, a pigment particle adheres to an electrode 
surface and deterioration of display quality, such as a fall of contrast, may be caused. Then, as a gestalt of the 
2nd operation, when displaying a still picture in order at sufficiently long spacing, it applies to an 
electrophoresis display which indicates the one image by long duration comparatively, suitable adhesion of such 
a pigment particle etc. is prevented, and the made electrophoresis display of maintaining a quality display is 
explained. 

[0039] The electrophoresis display of the gestalt of the 2nd operation is also an electrophoresis display using a 
microcapsule which can be displayed full color, and that of the approach of the color display in the 
configuration of the display-panel section 10, the manufacture approach of the display-panel section 10, and the 
display-panel section 10 etc. is the same as it of the gestalt of the 1st operation. [ as well as the gestalt of the 1st 
operation ] However, in the electrophoresis display of the gestalt of the 2nd operation, the configuration of a 
drive circuit differs from the gestalt of the 1st operation. Therefore, here explains only the drive circuit of the 
gestalt of the 2nd operation. 

[0040] Drawing 6 is the circuit diagram showing the 2nd configuration of drive circuit 30b of the gestalt of 
operation. In addition, in drawing 6 , the same sign is given to the same configuration section as the drive circuit 
30 of the gestalt of the 1st operation, and the explanation is omitted. Like illustration, the 2nd configuration of 
drive circuit 30b of the gestalt of operation is also the same configuration as the drive circuit 30 of the gestalt of 
the 1st operation fundamentally. 

[0041] That is, corresponding to the microcapsule, switching segment 3 lij which has the bipolar switching 
element 32 and the electrical-potential-difference maintenance capacitor 33 is prepared, and it is line driver 
voltage Rhine Sj. Where it minded and driver voltage is impressed, it is train selection Rhine Ci. By being 
turned on, the electrical potential difference is impressed to an output electrode 12, and charge is performed to 
the electrical-potential-difference maintenance capacitor 33. And train selection Rhine Ci Even after being 
turned OFF, an electrical potential difference is impressed to an output electrode 12 by discharge from the 
predetermined time amount electrical-potential-difference maintenance capacitor 33, and an electrophoresis 
operation is maintained, every [ thus, ] train - order - train selection Rhine Ci ON — carrying out - the train - 
each — switching segment 3 lij - line driver voltage Rhine Sj It minds, driver voltage is impressed and drive 
processing for every screen is performed. 

[0042] the basic circuitry concerning such this invention in drive circuit 30b of the gestalt of the 2nd operation - 
- in addition - each - train discharge drive Rhine Pi for forming the switching element 35 for discharge in 
switching segment 3 lij, and making the switching element 35 for discharge into switch-on for every train 
further It prepares. 
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[0043] the switching element 35 for discharge - line driver voltage Rhine Sj from — the bipolar switching 
element 32 for incorporating driver voltage — the same — it is the switch which controls whether it consists of 
switching elements of a bipolar, it is prepared in the electrical-potential-difference maintenance capacitor 33 
and juxtaposition, and is made to flow through the both-ends child of the electrical -potential-difference 
maintenance capacitor 33. Namely, if the switching element 35 for discharge is made into switch-on, the both 
ends of the electrical-potential-difference maintenance capacitor 33 will be in a short circuit condition, and an 
output electrode 12 serves as 0 potential, and they will be in the condition of not impressing electric field at all 
to the microcapsule arranged corresponding to switching segment 31ij. In addition, actuation when the 
switching element 35 for discharge has not flowed is the same as the case of the 1st example. 
[0044] Train discharge drive Rhine Pi It is a control line for turning on the switching element 35 for discharge 
of switching segment 3 lij for every train. 

[0045] It sets to drive circuit 30b of such a configuration, and is train discharge drive Rhine Pi. It is 3 State 
switching element 34j for every line about driver voltage to impress to switching segment 3 lij of each line of 
eye i train like [ are in the condition turned OFF and ] the drive circuit 30 mentioned above. It minds and is line 
driver voltage Rhine Sj of each line. It supplies and is train selection Rhine Ci of eye i train. It turns on. 
consequently, all the bipolar switching elements 32 of switching segment 3 lij of eye i train flow in coincidence 
~ having ~ each — driver voltage is impressed to the output electrode 12 and the electrical-potential-difference 
maintenance capacitor 33 of switching segment 3 lij. 

[0046] In case it is [ screen ] under updating and train Rhine is scanned one by one, it is this back row selection 
Rhine Ci. Even after being turned off, the charge charged by the electrical-potential-difference maintenance 
capacitor 33 discharges, and impression of an electrical potential difference required for electrophoresis is 
performed to an output electrode 12. And if an electrophoresis operation is completed, it is train discharge drive 
Rhine Pi. It turns ON and the driver voltage charged by the electrical-potential-difference maintenance 
capacitor 33 is made to discharge completely. Consequently, it will be in the condition that electric field are not 
impressed to the microcapsule where a screen display is maintained once. Therefore, phenomena, such as 
adhesion in the electrode of the pigment particle by prolonged electrical-potential-difference impression which 
was mentioned above, can be prevented. 

[0047] Thus, if an electrophoresis operation is completed, he discharges the electrical potential difference for a 
drive charged by the capacitor in each switching segment 3 lij, and is trying not to build electric field at all to a 
microcapsule in the electrophoresis indicating equipment of the gestalt of the 2nd operation. Therefore, a fall 
can be prevented for display quality, such as a fall of contrast by adhesion in the electrode of a pigment particle 
etc. In addition, as compared with the drive circuit 30 of the gestalt of the 1st operation, it is train discharge 
drive Rhine Pi for every train. Since the switching element 35 for discharge was formed for every segment, 
some circuit scales increase, but if it compares with the circuitry of the conventional drive circuit which was 
illustrated to drawing 7 , it will be a still sufficiently easy configuration. Therefore, also in the gestalt of this 2nd 
operation, it can just be going to assert the effectiveness of the drive circuit 30 of the gestalt of the 1st operation 
mentioned above as it is. 

[0048] The electrophoresis display of this invention is not restricted to the gestalt of this operation, and arbitrary 
suitable various alterations are [ which it is a modification ] possible for it. For example, in the gestalt of the 1st 
mentioned above and the 2nd operation, although each illustrated the electrophoresis display using a 
microcapsule, even if it does not use a microcapsule, it is applicable [ this invention ] to electrophoresis displays 
of the configuration of arbitration, such as an electrophoresis display of a configuration as the dispersion 
medium and the pigment particle were enclosed with the gap formed between substrates. 
[0049] Moreover, with the gestalt of each operation mentioned above, although the color of a dispersion 
medium was made into three kinds, the cyanogen and the Magenta which are subtractive color mixture three 
primary colors, and yellow, the red and Green which are additive color mixture three primary colors, and three 
blue kinds may be used for it. Moreover, the combination of the color of other arbitration may be used. 
Moreover, in case additive color mixture three primary colors are used for the color of a dispersion medium, for 
example, although it was white, even if the color of an electrification pigment particle is such, it is good [ it is 
suitable for it to make the color of an electrification pigment particle into black and ]. The color of an 
electrification pigment particle may also be determined as arbitration. 

[0050] Moreover, in the gestalt of this operation, the two-dimensional array of three kinds of microcapsules in 
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three primary colors illustrated the case of a stripe array to which the same color is connected in the direction of 
a train at a single tier, as shown in drawing 1 (B). However, arrangement of three kinds of this microcapsule is 
not restricted to the gestalt of this operation, either. For example, although the microcapsule is arranged tidily in 
all directions, you may make it the so-called mosaic array which changes the class to a lengthwise direction and 
a longitudinal direction in order. Moreover, you may make it the so-called triangular pitch to which the 
microcapsule itself becomes alternate by the line. 

[0051] Moreover, three microcapsules which stood in a row in the single tier may prescribe like the gestalt of 
this operation, a configuration which has been arranged to 2x2 may prescribe four microcapsules which have 
two microcapsules of one of colors, and a 1 -pixel configuration may also be determined as arbitration, for 
example. Moreover, it is applicable also to not the thing restricted to the electrophoresis display which can be 
displayed full color but an electrophoresis display for monochrome displays with which one microcapsule is 
prepared for every pixel. 
[0052] 

[Effect of the Invention] As explained above, according to this invention, the configuration of the drive circuit 
of an electrophoresis display can be simplified sharply. And as a result, a detailed segment configuration is 
attained and a high definition electrophoresis display and a full color electrophoresis display can be offered, 
moreover, the unnecessary electrical-potential-difference impression after electrophoresis is completed — 
exclusion **** - since things are made, the fall of contrast can be prevented and a quality display can be 
maintained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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#*-f' y 7-y?-ty* >h3i i j©m^mn 1 2. 
3ic^m$n.T^sm^^T^«$tu.5,4T% hje« 

^3^13 3frh\&1l%M \ 2»d^LTmflEWWAP 
tfSfrfctvSo rciM^LT^ 3 X I ^©^T©*'!' y 

[0032] fu5$Lfc£ 5#^&©;£|im©^j§. 
©m^ias^e©*^.*^ 1 0 ©isijt^-ss-o. 

6©#«i:^i, efe0i^£f^^fflv^T3ai®(©^?ff^ 



(5) 

[0 0 3 3] i;h,&&©!iofc3ffig©W*n 

^•fe^Sr, Bl (B) te*LfcJ:5fcefll"C, Mtna** 
fcv*«fc5K:, TffiS^l l±fcJ&8$;h,fc«»!IllS©tti 
Alii 2©#^S«®ffi±fc«StEfiLTl><. Cl©-v 
-T ;? n # ^-fe/KOE«tt» fc t xJi-f v * v?^ h- 
lei 19 HBTo/ X^d»P,^tj,|5]8S«?mAm@l 2©# 

©tBASlll 2©^$ttfcTffiStRl 1 Jit^-i' * c 
*^t;V2 1, 2 2, 2 3 fcffiBLfcib, ;©W^d 
# z/iryv 2 1 , 2 2, 2 3 Sr&tf «fc 5 £ffi®H 1 3 

EI 1 ic* Lfc«t 5 fc*®©**'^/^ 1 0 tmmxz 

[0 o 3 4].*«fc % i©J:5 4«ritom«*»**K 
■ loottffiitt, l ok:*sv^-c 

fi, v-TV (C) , (M) , -Yain- (Y) © 

3 fecO^tfcjft^JtR^ LT 3 Wmv> 3 McO-v^ * a * 
7 p -fe/i'-Cl®m^«^gB2 0^^figLT*5!?, rtbfe 

[0 0 3 5] tcbz.&. 0 5 (A) K^-fJ: 5 (C, 31 

-. •..•-•■.<f. h**i-.*S».-.*./t»: Bi5 » X-B.)- -.fci^it^^-K,-^- 
30 V^tJ.tr/'f id- <D-?<<y- a%zf-tJl'2 2, 2 3t© 

d*7"/v.2 i *<p&&m$m z Fi>m?Fmmmz.i)Ztef 

u-y KSrS^-f*. *7t, E15 (C) le^J; 3 
t© Ky hfiHJ^fe^T©il^i:^ 

[0036] u.±mm Lfct 5 m i ©nis©^fl§© 

E7-fySj *3J:U«?iJSiR7'l'>'Ci lcX<0. y 
f-ytf-tif* > h 3 lijSr#J»UTJ8t>, IH7»C^Lfc 
2*fo©W7'f V^^Si: Ufc«*OI3KiJfc 

fc, ^-fyf i/^>-h 3 lijfi, lo©25[®tt 

^-Y y^-y^m^-3 2 t l-o©HJE^=>>'r>'f-3 3 
fCi.9*^$HTi3p, P)D<l§l7tC*Lfc«t 544o 
Ch7^^-t2 o© n yf xf- Srfl--i-5«fiK t Jt,$J&; 
■■U-C,-*«fcffi*<c'«jfti:<e-o-C^S. IfciSot, ^fe- 



ffl 2000-35775 (P2000-35775A) 



9 

(0 0 3 7] Jg 1 ©HJ£©^f§©11»&fb**£l 

fi{C*5^Tfi, &JlJCL*i©;*^ -y^y^i?;/^ V h 3 1 

<?l/{f±?t yF31 i j©®flEGM$ =■ >"f >"9- 3 3 4r^E 
SWia s e c~mm s e cM&X^\ ^<D,^*, 1® 

mi 2 ic^t L"CmjE^3 >"r >-f- 3 3 lei; 9 mfu*» 
[0038] ^lOlliSMi 

W» U 3Vh7^> ©(ST* i?©*^.&fC©lg; 
TSrffi<^* s *>-5c 3&2©HJS©^f!£ L 

S«g/f L-C#5Sfc, -?r©J: 5 #©f*il£^©tt*# if£ 

,., [ 0. 0. 3. 9.1 JR 2 ;.©3SJSii&M11©*«»»**KB<>« ' 

^^g)5 1 0 ©#|j£, S^-^gB 1 0 ©SiJt^fe, 

mM^m^fitmc-vh^. l*»u j?i2©iijfe© 

'fH 1 ©3U&©fl*tti U7c^oT, r £-ctt\ 

[0040] El 6 14, 2 <DmM<OMM<omW)\B}1& 3 0 
bO«dSS:*"t-|H]l8B|-C*><5. **>\ El6lciav^T, £ 
1 ©HJfe©^fS©iE8)lH]& 30t m— ©»ril»fcf4ra— 

si i <DmM<DMm<DmM\E}i& 3.0 tm tffi&xh 

[ 0 0 4 1 ] .f-fc:b*>, ^^n^T/i^W^ttJ&UT, 

smh**-* y^^^^3 2 tmm^n^yf^-fss 
•b*i1r**4rylr-y9-*#* ■> h 3 1 ij*l»rtb*fC*s 

fcttlB-cyiJaW^W-vCi 3»s*v$H5rtK:J:9. til 



(6) 

f>n^Vh3 ljjfcfrSgSl^EE^'fi'Sj £?>L. 
TIHKi^JESrPPADU 1 iSffi:i*£©IElii*&3l£fr 
[0 04 2] 3? 2 OStffiOT&ffiO'fgftllllg 30b (4. £ 

■ [0 0 4 3] jStffl^-f 5tt; frBttf 

&i!tet), ^^yfyn^ vh3'iij{c*fjc&uTie . 
[0044] mn^mm^^^Pi a. Myf^t' 

^yF3 lijWifeSffl^^ 'vf-lsm^S 5 Sr. 
■ [ 0 .0 4 5.1: JI©,J;..5/i«^©ffiSblHlSfe3,0>.b,fc*SV>-C 

v h 3 i i j©^@i4^w 3-2&wm\z.m 

«-^-Ts'^>'^ir^^yh3 lij©ffl77mSl 
2*5j;^H^^y / 7 f y-^3 3(^JEtt«E^^»l$tt 

40 '.[0 0 4 6] H®jE#r'f , -C% Kfi^iJ^W v^r^dr^vL 
TV^<BRfci±, r©^iJM^7l'>-Ci iiOFF^tlfc 
■« t , «BE«I* = v-r ^f" 3 3 \z %m Z tiX v ^ 5 «ffif^ 

^ n * T'-fe ;HCM IT (4m#^5 fpjp $ tlT V tvRffi t 
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[0 0 4 7] Z.(D£b\Z, %2<DnM<DKm<DWM.WM 

!a]Sg©ES£«j&£JfclS1-*U2\ *«+^1«**«ril-e*» 
t r. i ©-*?£ 5 1 r 5t?fc 5. 

[0 0 4 8] %M%| 

[0 0 4 9] W»Ufc#SOS©»»T?tt. 
©fete. «fea-a-HJ15lfe"C*5, v-TV. T^^f&X 

vj/ h\ — >*5J:^/V'— ©SflKgarffl^-CbJ; 30 

[ 0 0 5 0 ] *H16©»«8fc*ii,%-c=]Blfe© 39 
S©W* ta*^"-feyV©2 2fc7EWia?lJ»i, Ell (B) id 

m-tx o \z y m c&&Wjfa\z.—mz^t£&2> x 5 
tsa?ijLT^5t>©©, -t©a0^«£*t6H-l>«l*rsnd 
[00 5 i]-*fe, iBf»©«j*<>, #S*ifc©J8flB©J: 

-?IJtCiI^ofc3<@©-7 r 1'^D*7'-t/V-ca3tL 
/v-S: 2 J; 5^4®©-7'f * d ^-tr^Sr, 2x 
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gfcPfibH51>©T?»i/j:< . 1 I*c'il:io(D7^^ 

[0 0 5 2] 

mmnwrn] u±.mw^tcx?iz, *&w\zxtit£, 
[hi] mitt, &&mofg 1 <D$zt&<DMte<D&fti*W} 

[El 2] El 211, 3W8<D-7'(9 vt>-? J t^<Dffif8.-$;7F 

-rmx-hy. (a) ~ (c) »#*->7^ (c) . -r-tf 

(M) -r^.n— (Y) ©-e-Y^D*7 p -ir/v=lr^-f-EI 

[0 3] EI3}*, EI2 (A).'fc*ifc^7V (C) ©-v 
^ a^-fevMc-ttLT, ^*>feffi#£EPSPU;fcBt© . 
*«8*r*-*-Ea-Cfc»)» -'(A) , '(B) fPAP^H 
5m^©*r^»-i5^^^o..*^ir>'V©rtSi^4'^-t- 

E]-e&>5„ 

[El 4] El4tt, ^ 1 ©HJI©^ffi©l;^K)*^^a 
©|gi&teISS©1#j5S;Sr:^-f-lH]8SElT*fe.^.-. .•- . - ■ 

[El 5] EI5H, El 1 ^ Lfcm^SctbS^S©#® 
^Sr«^-i"-5 3 ^©-r-f ^ d %zf-tA><DW)ftWM&7rrf 
ElT'fc9, (A) l±*y-<{ hSr*^Lrv>5^©^& 
^-TElTfcl?, (B) ttu-s/ KSr**U-CV^SB*©ttiB. 
Sr^-fEIT-fc 9 , (C) li^^y^SrS^bT^SNf© 

[El 6] ,H6(t * 2 ©Safc©J»IB©«5!tScib**SS« 
©K«ilHlK©«J«'«r*-f-|HllSBI-e*) 5. 
[El 7] El 7(4, .«§3lE©S&»»**i£g©!i8W>lH]g&© 

[^#©tftpj] 

1 1 — TffiSffi 
1 3"-^ffi^,@ 

. 1 4-±.mmm 

1 5- 

2 1, ->TV (C) ©-r-Y^ o^^-fe/u 

2 2--7fy^ (M) ©-7-Y^ a^^-iryw 

23-fxn- (Y) ©■^■Y ^ D^T'iT/'W 
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2 4, 2 5, 2 6 

2 7-6ft«*Ma-T- 

3 0-IHK)Ih18I 

3 1 —X'i'y1->'4r±y* V h 



/4 

3 3 •••1£E§^3 yfyf 

34-3 V ■ 7*4 y^-isfm* 
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